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A Comparison of Using Individualised Instruction and Conventional 
lecture Techniques in the Lectxxre Section of Electric Circuits 5iiO-l26 

Margaret R. Taber 
Cuyahoga Conmunity College 

Abstract - The purpose of thic research study was to compare 

individuaJized instruction and conventional lecture techniques in the 

lecture section of Electric Circuits 5ilO-126. Electric Circuits 

5liO-126 is the second course of a three course sequence which is 

taken in the first year of the two-year program in Electrical* 

Electronic Engineering Technology at Cuyahoga Conraunity College. 

Tae only prerequisite is Electric Circuits 5IiO-125. Individualized 

instruction using a modified PSI format has been used in one day 

section of 51iO-125 each quarter since the Fall of 1972, and used in 

the day 51^0-126 course during the 1973-7it school year. Individualized 

instruction and conventional lecture techniques -were compared in the 

folloxjing three areas: Percentage of students who passed, frequency 

of grades in 5liO-l26 and frequency of grades in the third circuits 

course. Electric Circuits 5U0-127* It was found that the percentage 

of students who passed the individualised instruction sections was 

higher, but not significantly higher than the conventional lecture 

section. The frequency of grades received in 51^0-126 were dependent 

upon the method of instruction used. There was a significantly 

higher percentage of B's and significantly lower percentage of C's 

in the individualized instruction sections. The frequency of grades 

received in 5l;0-127, the next sequential circuits course, were 

independent of the method of instruction used in 5l|0-126* 
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I. THE TICLS 

^ A Comparison of Using Indivldualized Instruction and Conventional 

lecture Tecliniques in the Lecture Section of Electric Circuits 5hO-126» 

II. THE STATEMENT OF THE PROEJia^ 

Does individualized instruction in the lecture section of 
Electric Circuits 5liU-126 aid students in successfully con^Jleting 
Electric Circuits 5liO-126? Do a higher percentage of students pass 
the Electric Circuits 5uO-126 course in which individualized 
instruction was used? Is there a significant difference in the grades 
obtained in Electric Circuits 5^0-126 by the studen^b who had 
individualized instruction and those who were taught by the 
conventional lecture methods? Is there a significant difference in 
the grades obtained in Electric Circuits 5UO-127 by the students who 
had individualized instruction and those who were taught by 
conventional lecture techniques in Electric Circixits 51iO-126? 

in* THE HYPCTHSSES 

!• There is a higher percentage of students who pass the Electric 

Circuits 5IiO-126 course in which individualized instruction 

was used th^ the Electric Circixits 5UO-126 course in which 

conventional lecture techniques were used. 
2# There is a significant difference in the frequency of grades 

obtained in Electric Circuits 5iiO-i26 by the students who had 

individualized instruction and those v;ho were taught the 

conventional lecture techniques. 
3. There is no significant difference in the grades obtained in 

Electric Circixits 51iO-127 by the students who had individualized 
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instruction and those who were taught by the conventional 
. lecture techniques in Electric Circuits. 51iO-126. 

BACKGROUND AXD SIGNIFICANCE OF TKiS STUnv 

For this section in the AppHed Educational Research and Evaluation 
Module the writer niade an extensive Hterature search for results 
Of the Personalized System of Instruction (Kl), also knoxm as the 
KeUer PO^. (i, pp. 2.9) The results will not be repeated here, 
hovrever a brief sumr-'-ry vri.ll be given: 

The grade distribution went f ron a generalOy nonaal curve 
for the conventional lecture control groups to an upside 
down nomal curve for the PSI or Keller grot^s. Most of 
the authors emphasized that the number of A«s and B«s 
increased signif icantHy. In several- of the PSI or Keller 
groups, in addition to the 'number of A«s and B»s being high 
the number of .dthdrawals irere high, hoi-rever onOy one 
P^r discussed this point. This point is important to 
the writer because this .;as one reason for using individualized 
instruction, that is to reduce attrition rate. 
. Tn several engineering courses using the PSI or Keller Plan, 
the final ex-amination results of the PSI or KeUer groups 
«Bre significantHy higher than the control groups. It was also 
found that the PSI or Keller groups retained their knowledge 
longer and spent less time on the course. Also most students 
prefer the PSI or KeUer Plan over the conventional lecture 
courses. 

The Electric Circuits course at Cuyahoga CcmMinity College is ' 



a three quarter sequence course made up of Electric Circuits 51^0-125, 
51;0-126 and 5itO-127. It is the beginning course in the Electrical- 
Electronic Engineering Technology two-year degree program. Since 
Electric Circuits 51^0-125 is a beginning course with no stated 
prerequisites the students have always comprised a very heterogeneous 
group. The ■ on3y prerequisite for the 5I4O-I26 course is 5liO-125. 

Some form of individualised instruction seemed to be the onD^ 
way to accomodate the number of students in the lecture, approximateOy 
U8, and the diverse bacl^rounds of the students. The writer took 
the initiative to prepare instructional materials for $kO-12$ on 
her o;m time during the Summer of 1972 and the 1972-73 school year. 
The school supported development .of instructional materials for 
the second course, 51;0-126 during the Sumner of 1$73 and the l$73"7h 
school year. 

The individualized instruction material is based on a modified 
PSI or Keller Plan, see definition of terms section. The individualized 
instruction is currently' only being tried in the lecture portion of 
the courses. The laboratory section of each course, which is two 
hours per week, is run the conventional way. Laboratory reports ai*e • 
required, the number of reports is determined Isy the instructor, 

IXiring the Applied Educational Research and Evaluation Module, 
the writer xjompared individualized instruction and conventional 
lecture techniques in the lecture section of Electric Circuits 
$1|0-125. Individualized instruction and conventional lecture 
techniques v/ere compared in the folloxdng five areas: percentage of 
students who passed, percentage of marginal students who passed, 
mean final examination grades, frequency of grades in ^h0-22$ and 
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frequency of grades in the second circuits course. Electric Circuits 
- 5UO-126. It was found that the percentage of students who passed 
the individualized instruction sections was significantly higher than 
the conventional lecture section. There was no significant difference 
in the percentage of marginal students who passed these sections. 
The final examination results of all the individualized instruction 
sections vrere significantly higher than the conventional lecture 
control group. The frequency of grades received in 51iO-l25 were 
independent of the method of instruction used. During the Winter 
mh quarter it was found that the grades received in the next 
sequential circuits course, 5/4O-I26, were independent of the method 
of instruction used in 5l;0-125. Therefore it was found that the 
major objectives of the individualized instruction program were met, 
that is to decrease student attrition rate and to provide the student 
with at laast the same background for the 5iiO-l26 course as did the 
51;0-125 course taught by the conventional lecture method. 

The developed instructional materials for the $kO-126 course 
hanre been used by the w^ter in the day sections during the 1^73-71; 
school year. It is the objective of this study to determine if. the 
system of individualized instruction currently being tried decreases 
the student attrition rate and provides the student with at least 
the same background for 51;0-127 as does the 51;0-126 course taught 
by conventional methods. The results of tliis study, together with 
the results of the previous study on ^1;0-125, will determine the 
direction of the future work in the- Electric Circuits 51^0-125, -126 
and -127 courses. The results will provide information to ansirer 
such questions as is the current system of individualized instruction 
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fulfiiaing the objectives, should the current system be raodified 

or is the conventional lecture method still the best? Some insight 

to the answers to the f ollovjing two questions msy be gained by examining. 

the results: Should the Electric Circiiits 51|0-127 course be taught 

ly individualised instnxction methods similar to those used in 

5I4O-I25 and 126? Should individualized instruction be developed 

for the laboratory sections? 

DEFINITIOII OF TEJg^S 

The follouir»g terms are used repeatedly in this paper. They 
nay be unique to •Cuyahoga Conmunity College, so they are defined 
as follo^vss 

Electric Circuits 5^UO-*125 : A three quarter credit hour course with 
two hours lecture and two hours laboriatory per week offered at 
Cuyahoga Conmiunily College. There is no prerequisite reqxiired 
for this course. The 1973-7li Cuyahoga Coraraunity College 
Catalogue description is as follow: "Direct current circuit 
fundamentals ^dth en5)hasis on electron theory or current flow, 
electrical quantities and their imits of measurement, sources 
of E?^F, Chm'f5 lair, electrical energy and pov/er relationships. 
Series, parallel and series-parallel circuits, voltage dividers. 
Kirchhoff «s Imrs, Thevenin's and Norton^s theorems. Practical 
laboratory experience in the construction of workirig circuits 
and the evaluation of their perfomance." This course is 
required in the Electrical-Electronic Engineering Technology and 
Mechanical Engineering Technology two year Associate Degree 
Programs. It may be taken by anyone in the college. 

10 



Electric Circuits 5)hO-*126 : A three quarter credit hour course with 
two hours lecture and two hours laboratory per week offered 
at Cuyahoga Ccjnmunity College. The oiily prerequisite for this 
course is Electric Circuits 5UO-125. The 1973-7U Cuyahoga 
CoK?aunity College Catalogue description is as foHox^s: 
"FUndanentals of alternating current circuits \rith emphasis on 
cfi?)acitance, inductance, sinusoidal voltage and current, reactance, 
vectors and phasors, inpedance. Practical laboratory experience 
vLth A.C, instruments includirig oscilloscopes, capacitance 
testing and the evaluation of reactive circxiits." This course 
is required in the Electrical-Electronic Engineering Technology 
and is an elective in the Mechanical Engineering Techjiology two 
year Associate Degree Programs. It may be taken by anyone in 
the college as long as they have the prerequisite. 

Electric Circuits ^U(>-127 ; A three quarter credit hour course with 
two hours lecture axid tv;o hours laboratory per week offered 
, at Cujrahoga Community College. The prerequisite for this course 
is Electric Circuits $140-126 and 690-105 Trigonometry. However 
1£ a student has done vrell in 5UO-126, the department may permit 
hdbtt to take 5UO-127 without the trigonometry requirementj the 
circuits courses are sequential, so a student could forget much 
ccfurse content if he must slcip a quarter or two making up the 
math requirements. The 3$73-7U Cuyahoga Community College 
Catalogue description is as folloiTs: "Continuation of 5U0-126 
Electric Circuits. Emphasis on power, resonance, coupled 
circuits, transformer action ar^ haraonics. Practical laboratory 
experience with various combinations of series and parallel 
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rcactive^circTiits, resonant circuits and transf omers* " 
This course is required in the Electrical-Electronic Engineering 
Technology two year Associate Degree Program^ Tt moy be talceh 
ty anyone; in the college as long as they have the prerequisites • 
Grade Point Averaf;e (GPA): A student's grade based upon a four-point 
systcn* 

Ho Pass : One of the foUotring grades: 

incomplete (I) this mist be removed by the fifth week of the 

next quarter or it becomes an 
withdraw (W) either a student nay vriLthdraw from a course or an 

instructor may tdthdrav; a student through the eighth week 

of a quarter* 

no grade (X) A few no grades have been given in the pact years. 

The X can no longer be used by instructors* 
failure (F) 

Conyentional Lecture Hethod : Students are assigned to read certain 
mterial and to work various problems from the text book. The 
instructor lectures on the reading material and/or problems for 
two $0 m5.nute periods each wek of the quarter. During the 
quarter there are usually one, tvjo or three one-hour tests and 
a final exam. The nmber of tests and homework problems required 
are determijied by the instructor. 

Individualised Instructio n: The required work for the quarter is 
broken doim into units, also called modules or minicourses. 
There are eight required units in 5i;0-125 and ten units in 5U0- 
126. The instructional material is based on a modified PSI or 
Keller Plan, see references 2 and 3 for a description of the 
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Keller Plan. Audio tapes are available for all but one of the 
( required units in the $k0^12^ course, and three \uiits of 5^0-126 

have audio tapes, Hoxzever the main source of direction through 
• the unit or ininicourse is the very thoroughly ijritten study 
guide. The study guides are so complete that little use is 
made of the text book. It is called modified because lectures 
are still given on each unit, about 50 minutes per lecture, and 
problea/help sessions are held during other scheduled lecture 
tine. Testing occurs in the 51|0-125 course about every two 
weeks, idth no tutors used for testing. Tests are given at a 
rate of once per week in the 51|0-126 course, ^^ith the tutors 
giving the mastery part. The instructor gives tv;o bonus tests 
during the quarter. Hnal examinations are still req^Jired in 
both cotirses. The lectures are still considered motivational, 
because if a student completes the unit before the scheduled 
lecture he is excused from it. 
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mgTATIONS OF TfS STUDY 

The f oUoiTing limitations may affect the general use of the ' 
results of this study: 

!•* The findings may only be iriportant to Cuyahoga Community College 
and may be significant only to the Electrical-Electronic 
Eingineering Technology Department of the College* 

2« There was no provision made to hold constant the variable of 
instructors; therefore some instructors may have different 
backgroimds, teaching techniques and use different grading 
systems* 

3« Ho provision was made to include motivational factors as a 
controlled variable • 

li« No provision was made to obtain a typical control group# 
Ho provision was made to include laboratory perf oinance* 
Boiiever laboratory reports are included in the determination 
of the course grade* 

6# Ho provision was made to analyze the data according to previous 
grades in SkO-12S or 5U0-126, to high school background, 
previous or concurrent nath courses, previous electronics 
experience, previous military service, numbers of credit hours 
carried or number of hours spent working either ftill or part- 
time on a job outside of class • 
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VII. BASIC ASSUilFTIOLB 

/ following basic assumptions v/ere made for this research 

project: 

!• The conventional lecture and individuailzed instruction sections 

were considered homogeneous. 
/ 2. All the instructors of Electric Circuits 5I4O-I25, -I26 and 

-127 were equalOy caapetent. 
3. All the instructors of Electric Circuits $140-12$, -126 and 

-127 used equivalent grading procedures. 
k. Successful coii?)letion of Electric Circuits $140-12$ meant a 

student should be able to successfully caaplete Electric Circuits 

$1;0-126.* Successful conpletion of Electric Circuits $U0-126 

meant a student should be able to successfully complete Electric 

Circuits $1;0-127. 

TEH. PROCEDURES FOR COLLECTING DATA 

The f ollox^ing procedures were used to collect data for this 
research project: 

1. To determine the percentage of students who passed the day sections 
of Electric Circuits $1;0-126 using the conventional lecture 
method for the lecture sections, couputer grade print out sheets 
and instructor's grade books for the school years 3^70-71, 
1571-72 and 1972-73 were used. 

2. To determine the percentage of students v/ho passed the Electric 
Circuits ShO~l26 course in which individualized instruction 
vas used, computer grade print out sheets and instructor «s 

grade books for the 3^73-71; school year were used. 

15 ' 
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3# To detenaine if there was a significant difference in the 

frequency of grades obtained in the conventional and individualized 
instruction sections of Electric Circuits ^1;0-126, computer 
grade print out sheets for the conventional day sections of the 
3972-73 school year and the individualized instruction sections 
of the school year were us^d, 

lu To determine if there was a signif5.cant difference in the grades 
obtained in the third electric circuits course, 5I4O-I27, by the 
students who had individualized instruction and those who were 
taught by the conventional lecture method in 5I4O-I26, ccKiputer 
grade print out sheets were physicaUy reviewed, compared and 
traced. Students in the 51;0-.127 classes for the 1973'-7U school 
year were traced back into the 5140-126 classes to see if they 
had conventional lecture or individualized instruction classes. 

PROCEDURES FOR TREATING DATA 

The rcHotxing procedures were used to treat the data for this 
research project: 
hypothesis 1 

The difference between the percentage of students who passed 
the individualized instruction and conventional lecture sections 
is zero. H^: Pj :i Pq 



The z-Test was used to determine if the percentage in the 
individualized instruction sections was significantly higher. The 



Ha- Pi > Pc 



I (individualized 

instruction) 
C (conventional lecture) ' 
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hypothesis 2 

There is no significant difference in the frequency of grades 
obtained in Electric Circvdts 5^^0-126 by the students who had 
individualized instruction and those who had the conventional 
method of instruction. H^s Gj r G^, 

Ha- Gi Gc 
r 0.05 

The letter grades could be considered interval data, hot^ever tliey 
were not normally distoibuted therefore the grades were treated as 
ordinal data as frequency of grades. They were arranged in the 
order A, B, C, D and no pass. The Chi Square (X^) Test was used to 
determine if there was a significant difference. For a contingency 
table of five rows and two columns, tliere are four degrees of freedom. 
The critical ^^lue is 9.k9y therefore if > 9.h9 the would 
be rejected and accepted. 

Since there was a significant difference, the z-Test was used to 
detCTraine if the percentage of B«s and the percentage of C's in the 
individualized instruction sections were significantly higher or 
lower than those in the conventional lecture sections. 

B grades C grades 

^o- % ::: ^30 H^: Pcc = ^CI 

% > hq Pcc > % 

- 0.05 (A ^ 0.05 

The critical z value (one-tailed test) is 1.61|5, therefore if 
2 ^4-1.6115 the Hq would be rejected and accepted^ 
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hypothesis 3 

There is no significant difference in the frequency of grades obtained 
in Electric Circviits 5itO-l27 by the students who had individualized 
instruction and those ■who were taught by the conventional lecture 
method in 5UO-126. B^: Gj ^ Gq 

J^: Gj jt 
oC = 0.05 

The letter grades could be considered interval data, however they 
were not normally distributed therefore the grades were treated as 
ordinal data as frequency of grades as in hypothesis 2. The Chi 
Square (X^) Tast was used to detemine if there was a significant 
difference. The critical value for four degrees of freedom is 

therefore if X^ > 9.!^ the null hypothesis would be rejected 
and the alternate hypothesis rccepted. There were two comparisons 
made. The first compared the. frequency of grades obtained by day 
classes in 5U0-127 for the 3973-7U school year. Since all classes 
in $1|0-127 are still taught using the conventional lecture method, 
the second comparison of frequency of grades included all students, 
both day and night, for the 1973-7U school year. 
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RESULTS 

Th3 results of each hypothesis are listed separately* 
l^othesis 1 

Table 1 lists the mmber and percentage of students who have 
-passed the day conventional lecture sections of Electric Circuits 
$lia-126 for the 1970-71^ 1971-72 and 1972-73 school years* 
Exandnation of the percentage passed for the school year column^ 
shoiis that this figure remained relatively constant for these three 
school years* Using just the last two years^ there is a slight 
decrease in the number of students who passed* 

Table 1 



The Nuriber and ?ercentage of Students Mho Passed the 
Day Sections of Electric Circuits 5UO-126 
Usirjg Conventional Lecture Techniques 





No, of Students 


Total in 


% who- 


J5 Passed for 


Quarter 


vho Passed 


Class 


Passed 


School Year 


Fan 1970 


9 


16 


$6,25 




Winter 1971 


39 


29 


65.52 




Spring 1971 


39 


26 


73.08 












66.20 


Fall 3571 


20 


29 


68.97 




Winter 3972 


32 


53 


60,38 




Spring 1972 


29 


35 


82.86 












69.23 


Fall 1972 


36 


21 


76.39 




Winter 1973 


30 




63.83 




SIpring 1973 


23 


39 


58.97 












61i.li9 


Totals 


397 


29$ 


66.78 
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Table 2 

The Ihimber and Percentage of Students Who Passed the 
Day Sections of Electric Circuits 5ljO-l26 
Using Individualized Instruction 



No. of Students Total in % who 

Qiiarter who Passed Class Passed 



Sf^l973 17 27 62.96 

Winter 2$7k 111 $^ 77.36 

Spring I97U 28 36 77.78 

Totals 86 116 7li.ll; 

Totals Table 1 and Table 2 z = 1.U5 
School years 1972-73 and 1973-7U z = 1.56U 



Table 2 lists the number and percentage of students who have 
passed the day sections of Electric Circuits 5U0-126 using individualized 
instruction. Using the overall total percentage figures from Table 
1 and Table 2 and testing at the 0.0^ significance level, it was 
found that the percentage of students who passed the sections in 
which indj.vidualized instruction ;ras used was higher but not 
significantly higher than the percentage of students who passed the 
sections in which the conventional lecture method was used. A 
coinparison of the total percentage for the 1972-73 school year from 
Table 1 with the total percentage frcaa Table 2 showed that the number 
of students who passed the individualized instruction sections was 
higher but not at the 0.05 significance level (was 0.06). 



%pothesis 2 

Tab3fi 3 shows the observed frequency of grades obtained by the 
conventional lecture sections during the 1972-73 school year and the 
individualized instruction sections during tlie mS-lk school year. 



Table 3 



The Observed Frequency of Grades Received in the Conventional lecture 
Sections (1^72-73 School Year) and the Individualized 
Insti-uction Sections imS-lh School Year) 
of Electric Circuits 5140-126 



Conventional Individualized 
Grades lecture . Instruction 



Totals 



61 



- ^ ^ 29 2.027* 

107 



No Pass 38 



223 



a 16.8721* 



♦Significant at the 0.05 level. 

Using the Chi Square (x2) Test and testing at the 0.05 
Significance level, it was found that the ft^quency of grades received 
in Electric Circuits 51|0-126 was dependent upon the method of 
instruction used. The significance level was actually 0.01. 

R«am the results of the z-Test, it was also found that the 
percentage of B grades received in the individualized instruction 
sections during the 1973-7li school year was significantly greater 
(at the 0.0005 level) than those received in the conventional lecture 
sections during the 1972-73 school year. The percentage of C grades 
received in the conventional lecture sections was significantly 
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greater (at the 0.021^ level) than the percentage in the individualised 
instiaiction sections. 

I^othesis 3 

Table h sho^re the observed frequency of grades received in the 
day sections of Electric Circuits 5I;0-127 for those students >7ho 
had conventional and individualized instruction in Electric Circuits 
5I4O-I26, The results are for the 1973-71^ school year. All classes 
in Electric Circuits 5IiO-l27 are still taught using the conventional 
lecture raethod. 

Table h 

The Observed Frequency of Grades Received in the Day Conventional 
lecture Sections of Electric Gii'cuits 51|0-127 
for -the 1973-7ll School Year 



Grades Pall hxx: Spring Totals 

in -126 -126 -126 . -126 -126 Grand 



A 2 0 1 2 

B U 0 2 2 

C 2 0 1 3 

D 1 0 • 3 

Bo Pass 9 0 

— 



Conv. Indiv, 


Conv. 


Indiv. 




k 8 


7 


10 


17 


0 7 


6 


9 


2$ 


0 k 


3 


7 


10 


0 2 


1 




6 


0 ^ 


9 


6 


15 


30 


"25 


37 


"53 



Since the individualized instruction in 5IiO-126 did not start 
until the Pall of 3973, as observed in Table h no students in the 
Fall 5itO-l27 class had a background of individualized instruction. 
The students listed under the V/inter and Spring columns of Table h, 
as having a conventional lecture background in 5l40~126, came fron 
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the night sections or fron the day classes during the 1972-73 school 
year. 

Using the Chi Square (X^) Test and testing at the 0,0$ significance 
level, it was found that the grades received in the next sequential 
circuits course, 5^0-127, were independent of the nethod of instruction 
used in the lecture section of circuits 5^^0-126. 

Since the indter had a conventional lecture section in 5UO-126 
at night during the V/inter Quarter and a 5UO-127 section at night 
during the Spring Quarter, it vas decided to also 3jook at the 
frequency of grades received in the night sections of 51iO-127. These 
results are given in Table $, The students listed under the 
individualized instiniction column under the Spring Quarter were frora 
the writer's day class of 51iO-l26 held during the Winter C>uarter. 

Table 5 

The Observed Frequency of Grades Received in the Night Conventional 
lecture Sections of Electric Circuits 5ijO-127 
for the 2$73-7h School lear 



Grades Fall Winter Spring Totals 

in -126 -126 -126 -126 -126 -126 
540-127 Conv. Indiv. Conv. Indiv. Conv. Indiv. Conv, Indiv, 



A 


6 


0 


h 


0 


6 


0 


16 


0 


B 


1 


0 


k 


0 


7 


U 


32 


h 


C 


1 


0 


1 


0 


3 - 


3 


$ 


3 


D 


1 


0 


0 


0 


2 


0 


3 


0 


No Pass 


3 


0 




0 


6 


2 




2 




12 






lii ■ 


33 




"55 


9 



39 



Table 6 

The Observed Frequency of Grades Received in Electric 
Circuits 5UO-127 for the 1973-714 School Xear 
(Tables h and 5 Combined) 



Grades 
in 5I4O-I27 



5I4O-I26 
Conventional 
lecture 



A 

B 

C 
H 

No Pass 



23 
18 
8 
h 



51iC-l26 
Individualized 
Instruction 



OX) 

13 
10 

$ 

8 



Totals 



33 
31 
18 

9 

31 



r 



The results fron Tables and 5 were combined to make Table 6. 
Using the Chi Square (X^) Test and testing at the 0.05 significance 
level, it was found that the grades received in the next sequential 
circuits course, 51i0-l27 for both day and night sections of the 
3973-71* school year, were independent of the method of instruction 
used in the lecture section of circuits 5I4O-I26, 
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H. CCg}CIJJSIOIS Aim SIG1.1FICA!.'C5 
Conclusions 

The major objectives of the individualized instruction profjrara 
fo^r both the 51jO-125 and 126 courses More to decrease the student 
attrition rate and to provide the student ^d.th at least the sane 
background for the 51*0-127 or 5hO-l26 course as did the 51^126 or 
12$ course taught by the conventional lecture nethod. The results 
found under i^rpothesis 1 shw; that the percentage of students who 
passed the sections ir. which individualized instruction was used was 
h3€her but not significantly higher than the percentage of students 
vho passed the sections in which conventional lecture nethods were 
used. The actual level was the o.06 significance level, wJ-^reas 
the criterion for rejecting the nun hypothesis of no difference and 
accepting the alternative hypothesis was the 0.0^ significance level. 

Ite results under hypothesis 2 show that the grades received in 
Electric Circuits $h0-l26 were dependent i^on the method of instruction 
«sod. In particular, there was a significantly higher percentage 
of B's and significantly lower percentage of C's in the individualized 
instruction sections. Even though the attrition rate (no pass) in 
the individualized instruction sections did not drop significantly, 
it did drop. The individualized instruction permitted the average 
or C student to move up to the good or B catagoiy. There was no 
significant change in the percentage of A«s or D«s. 

tte results under Itypothesis 3 showed that the distribution of 
grades received in the BkO-227 circuits course was independent of the 
method of instruction used in 5h0.126. Therefore the individualized 
instruction used in 51iO-l26 did l.iprove the course. More students 
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go on to 5ltO-127 and it hasn't signdficantOy affected the over-all 
distribution of grades* 

Therefore the total results' under the three l^rpothesos show 
that generaUy the oboectives of the individualized instruction 
have been fulfilled. This doesn't mean that continued e:q)eraiaentation 
and evaluation shouldn't continue. The attrition rate is still too 
high. 

Residual Findings 

A questionnaire was given to the students in the individualized 
instruction sjcctions of $U0-126, a copy of this questionnaire appears 
in Appendix 1* This questionnaire is given out the last week of school 
and is tumed-in in random order at the final exan. One of the key 
questions on it was question H: "For the next Circuits Course, 
if there were two sections available, one taught the conventional 
lecture method and the other section taught using selC-paced units, 
which would jon take? Conventional method ( ) 

Self-paced units ( )«. The results of this question are tabtOated 

in Table 7. 

Table 7 • , 

Results of 51iO-126 Questionnaire 



Mb, of Students No. of Students % who Said 
who Answered who Said Self- Self-Paced 
Qoarter Question 11 Paced Ifiiits Units 



Fall 3973 17 17 100 

Winter 197U U 36 87.8 

Spring 2$7h 2. 21 80.8 

Totals 6i'. ^k 88.1 
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Since the questiomiaire was completed at the end of the course, 
and by students who had made it, it would be expected that tlie results 
would be slanted tovxard the self -paced xmits (individualized 
instruction) • No cojnraents have be^n received from the 30 of the ll6 
students who did not pass the individualized instruction sections* 
>Jost o£ the 30 students either dropped or were ifithdravm by the instructor 
for excessive absenteeism. This is a very important area for future 
study. 

Also during the last week of the Spring Quarter another 
questionnaire was given to the students who had completed Electric 
Circuits. 5UO-I26 using individualized instruction during the Winter 
or Fall Quarters. A copy of this questionnaire appears in Appendix 
2# . Thirty five copies were distributed, hovrever only 21 were 
returned because most of the students were not in the witer^s classes 
during the Spring Quarter. 

•One of the key questions on this questionnaire was question 7s 
'^Should the. 127 Circuits coiurse be broken dom into units, and 

study guides prepared? yes ( ) no ( ) Give reasons 

for your ans^xer: a) b) The results of question 7 are given 
in Table 8. 



Table 8 

ResiLLts of a Questionnaire Given 
to Fomer $1x0^126 Students 



Yes 


No 


Both 


Total 


17 


2 


2 
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The students who indicated both, that is they checked both yes and 
no, said that study guides would help over the first half of the 
course^ If the both is included idth yes, then of the students 
who returned the questionnaire said yes* 

Farther Studies 

As will be discussed under Future Projects, the content of the 
lecture sections of 5UO-127 >7ill be broken down into units so that 
individualized instruction similar to that used in $hp^l2$ and -126 
may be used* The writer will be teaching the day section of 5I4O-I27 
this Fall using individualized instruction. The results of this 
trial should be evaluated* 

The attrition rate has decreased in the individualized 
instruction sections of 5UO-125 and -126, however it is still high* 
Further study should be made about the students who do not pass* 
For example, if it is found that most of the students that do not 
pass 5I4O-I25 also do not pass their other courses, then further 
ijnprovement of SkO^lZS may be just a waste of time and money. The 
' whole program or something else must be changed. 

There has been no experimenting in the night sections of 
Electric Circuits. Some problems are common between both day and 
night, so using individualized instruction for the lecture sessions 
may help. However trying to use individualised instruction at 
night would present ftany problems also; this is an area that requires 
further study. Some experimenting will be done this Pall, see Future 
Projects section. 
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fixture Projects 

The writer feels that further experimentation, especially at the 
5liO-125 level is the biggest need. V/hat ever is done to reduce the 
attrition rate in 5iiO-125 will probably work in the 5i|0-126 course* 
' As a result of this module on Curriculum Development, the v/riter has 
decided that to do something with the attrition rate a big change 
should occur. Nor^ that the lecture portion of 5140-125 is broken dovm 
into units or ninicourses, vith audio tapes available, the step to 
complete individualization of the whole course, both lecture and 
lab, would not be too big to tak<^. Therefore this Fall Quarter the 
writer has received permission to completely individualize one 
evening section of 5hO-125. It was decided to try' an evening section 
for the follo^Ting reasons: 

1. The evening section is limited to 2li to 28 students, x/hereas 

the lecture sections during the day usually have 50 students. 

2. The night classes are run for four hours one night a week. 

It was thought that tliis block of time would be easier to 
work with than the two one-hour lecture and two hour 
laboratory periods per week for the day student. The night 
class runs from 6 to 10 PM, the class room could be opened 
at 5 HI or possibly U PM to allow more time. 

3. No e^qperimenting has been done with the night classes. 
k. In the past couple years the attrition rate at night has 

been slightly higher than the day rate. 
As a result of the good results found in the research studies 
the last t;;o quarters, the writer has received three equivalent credit 
hours this Summer to continue the individualization of instruction 
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into the $k0^127 course. This time \Ji21 allow the witer to break 
down the content of the lectxxre part of the 5iiO-127 course into units. 
Short study guides will then be prepared for each unit. These study 
guides will not be as complete as those in 5i;0-125 and -126. They 
will rely on the text book, in fact they are meant to get the student; 
back into the text book. The study guides will contain objectives, 
instructions about reading and problems in the text, clarifications, 
possibly some examples and sample test questions. 

\ 
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Do not sign your name. 

1. WMch^of the followFng Study Guides dfd you use? Also show what you think 



Units 

Capacitance 
Inductance 
Time Constants 
Ac & Sine Wave 
Reactance 
Vector Algebra 
RC t RL Circuits 
RLC Circuits 
Parallel Circuits 



Dfd you 
Use? 

( 



( 

L 



.) 



( 



Btg 
Help 

( ) 

B 

( ) 

( ) 

C ) 

( ) 



OK 

CD 

S 

( ) 



No 
^HeJp^ 

H 

CI) 
CZ) 

( ) 



?iar"er:Je'm°or:l"fp?u'l?\h?c^V"''^^ ^i'l^' ^^^'^ -vised so 
y «ire more helpful? Which ones should have more examples? 



3. Did the text book help you understand the course material? 

Very helpful ( ) Some ( ) very Uttle ( ) 

4a. Which of the following lages did you use? Also show what you think of them. 

Capacitance ( ) ( ) "®^P 

Inductance Q j— j • j_j 

^ b. If tapes were available for all the units, would you use them? 

Yes ( ) No ( ) 

c. If you said yes for b, would you prefer using tapes; Library ( ) 

Engr. Tech Office ( ) Borrow cassette for home use ( ) 

d. What would you prefer on the tapes? 

Discuss problems only ( ) oHcuss complete unit ( ) 

5. Self-paced Instruction works best with no lectures at all ( ) 

1 hour lecture/week ( ) • 2 j,,,,, lecture/week ( ) 

6. Did lectures help you understand the material? 

very helpful (_) some help (_J ^o help (_) 

ERIC c^Mes 



7. Which method of testing do you prefer? 

Short quizes each week & ffnal ( ) 

^ f Mid-term & final ( ) 

Tests every other week (double lenoth ck . . x 

vuouoie length of short quiz) & final ( ) 

8. eroding - Rate the Importance of the following factors In r.-^- 

"9 "^^ctors In I tmitinq your grade. 



Factor 

Amount of time required 
Bad exam taker 
Difficulty of material 
Poor teaching 
Lack of interest 

Not enough contact with Instructor 



Had Strong 
Effect 
_J 
-J 
_) 



9. Time spent on the fol lowing - Us^ursAveek^ 
Total time spent ( ) hours/week 

uutside of class v/ith text book ( \ y . 
To«, t,j« spent re,a.rve'.o°«\ir^,, e° 
Much more i \ ^ , 

^- ' About the same ( ) 

»0. General attitude about the course 



Some 
Effect 

( ) 

( ) 

P 

B 



.) hours/week 



No 
Effect 

( ) 

( ) 

s 

B 



Q 

Was the material Interesting? definitely 

Old you enjoy the time spent with the Study Guides? ( 

Old you enjoy contact with other students In c ass? ^ 

Was the course well taught? class? ( ) 

Old you know what was expected of you? ) ! 

was the course coherent as a whole? } 1 

there^le. ,..e anx.etv th^ „Uh .He convention "nsi.seT 
Cnerel appreisel of the courllT Ls^( Zlri', 



Loss ( ) 



OK 



B 
H 
B 



C 
( 



No 



J 
) 



(--J 

age (_ 



B 
B 



Bad { ) 



For the next Circuits Course tf 

conventional lecture method an^the othfrfecHon'r'T' one taught the 

which would you take? " ^^^^^'o" taught using self-paced units. 

Conventional method ( ) <:Aif j . / 

^ be If -paced units ( ) 

12. list three suggestions (,nc>ud. the ^thod) for ,.prov>n, the course- 
a. 



c. 



Thank you for your time and help. 
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126 Circuits Questionnaire 



Do not sip;n your nnae 



To the students who used a r.odif ied fotr/i of individualised 
instruction (with Study Guides) in Electric Circuits ^JliCul26. 
HoM that you have almost conplcted yo\xr course in Electric Circuits 
5hO-l27, will you please ccnplote tiais questionnaire about the preparation 
you received for 127. Your help ^rill iraprovc the 126 course. Thank 
you for your tine and help. Hr5. M. Taber 

1. What method of instruction did you have in Circuits 12^? 

Conventional llinicourse s Other 

lecture ( ) or units ( ) (Explain) (_ ) 

2. The Circuits 126 coirrse was broken down into units, i/ith a ghort 
test on each unit. On the questionnaire completed at the end of 
l26jnost students said they preferred the course tliis way. 

KLd you feel tliis way? yes ( ) no ( ) 

If you said yes, do you still feel this way? 

yes ( ) no (_] ) 

Comments: 



3. lJ|ere the Study Guides received in 126 helpful to you in 126? 

yes ( ) no ( ) 

k. Did you use the Study Guides £rcn 126 in 127 for reference or 
review? yes ( ) no ( ) 

5# Do you feel that the 126 course gave you sufficient preparation 
for the 127 course? yes ( ) no ( ) 

6# What are your suggestions for inprovement for the 126 course? 
a) 

b) 

c) 



7# Should the 127 Circuits course be broken down into units, and 
study guides prepared? yes ( ) no ( ) 

Give reasons for your ansi^er: 
a) 

b) 

Any additional comments you would care to make, tjleasc make tlicm on 
the back, 

o 
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